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APPARATUS FOR PRODUCING A GAS 
MIXTURE FOR HYPOXIA TRAINING 

FIELD OF ART 

This invention relates to apparatus for production of 
hypoxic gas mixture to be used in interval hypoxic therapy 
and can be used in practical medicine While treating diseases 
With gas mixture of loWer oxygen content. 

BACKGROUND OF THE INVENTION 

In modern medicine have been spread the medical method 
based on activation of inner protective force of human body 
and its physiological reserves using no medicaments. One of 
this methods is interval hypoxic therapy Which increases the 
resistance of human body in various pathological states 
resulted from preliminary therapy With oxygen insuf?ciency. 
In order to carry out interval hypoxic therapy the speci?c 
facilities should be developed. 

There is installation for hypoxic therapy to be conducted, 
Which comprises free air compressor, gas separating element 
made as holloW polymeric ?bres, ?oWmeter, humidi?er and 
chamber furnished as a room supplied With hypoxic gas 
mixture Where the patient is placed to. The installation is 
provided With system to control operating conditions and 
patient’s state. (USSR Authorship certi?cate No. 1526688, 
published in 1989) 

The main de?ciency of this installation is impossibility of 
strict measuring of hypoxic gas mixture (HGM), HGM 
concentration to chamber, eliminating the opportunity to 
select individual patient breathing program, that reduces 
treatment ef?ciency thereby. 

There is also an installation for production of gas mixture 
to be used for interrupted at barometric pressure hypoxic 
therapy and Which comprises connected in series membrane 
compressor, gas separating element made on the basis of 
holloW polymeric ?bres of poly-4-methylpentene-1, pipe 
line With ?oWmeter, humidi?er and means to be connected 
to patient as Well as system to control operating conditions 
and patient’s state. In this case the installation is additionally 
furnished With ?lter element, the operating conditions con 
trol system is automatic, the patient condition controlling 
means are accomplished as oxygen measuring element and 
means to be connected to patient as face-mask With check 

valve. (EP, No. 0472799A1, published 1992). 
The main de?ciency of this installation is insuf?cient 

productivity of gas separating element and its short service 
life. 

DISCLOSURE OF INVENTION 

The task to be solved in this invention is connected With 
increasing productivity of gas separating unit and service 
life of installation. 

The task in question is solved by installation to produce 
gas mixture for internal hypoxic therapy that comprises 
connected in series compressor, gas separating element 
made of holloW polymeric ?bres based on poly-4 
methylpentene-1, pipeline With ?oWmeter, humidi?er, face 
mask of patient, automatic system to control operating 
conditions along With means controlling patient condition 
that furnished With oxygen measuring element and spirom 
eter and dehumidi?er placed before gas separating element 
and What’s more, the latter is accomplished as tWo truncated 
cones connected together by big bases on a single support 
bar Which is furnished, in its middle part, Which disk of 
diameter of 4—6 diameters of support bar, and What’s more 
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2 
the support bar is Wrapped around by holloW ?bres made of 
a mixture of poly-4-methylpentene-1 that have different melt 
indexes. 

According it this invention, the support bar is Wrapped 
around With the holloW ?bres made a mixture of poly-4 
methylpentene-1 With melt index being 100—180 g/10 min 
taken in quantity of 75—95% mass and With melt index being 
20—5 g/10 min taken in quantity of 5—25% mass of ?bre 
mass. In this case the compressor and spirometer can be 
mounted inside the body of installation or out of it. The 
preferable embodiment of dehumidi?er has been carried out 
as ?lter cartridge ?lled up With silica gel. 

Character of invention is to fabricate an original design of 
gas separating element Which consists of tWo truncated 
cones connected together by big bases and interlocked on a 
single support bar. In the middle part of said bar the metal 
disk of certain siZe is placed. The thickness of layer of ?bres 
Wrapped around gas separating element Will be decreasing in 
direction from smaller cone bases to big base, ie to the 
middle of element. In this case the resistance to discharging 
gas ?oW, permeated into inter?bres space, Will be lesser that 
?nally causes the increasing of speci?c productivity of gas 
separating element as Well as the service life of installation 
as a unit. 

According to data obtained during test of construction 
applied, the speci?c productivity of gas increases by 
10—14% as compared With knoWn membrane module. 
The siZe of a disk placed in the middle of support bar, has 

been determined experimentally, and its diameter is of 4—6 
diameters of support bar and stipulated by necessity to create 
optimal thickness of ?bres’ layer in the middle of membrane 
module in Which gas ?oW faces minimum pressure loss. 

According to invention proposed hereby, holloW poly 
meric ?bres are Wrapped around support bar. HolloW ?bres 
bend around outer rim of disk and form a space. 

Since the number of holloW ?bres placed in cross-section 
of membrane module on disk and in the region of epoxide 
block are equal and the thickness of layer of ?bres placed in 
these cross-section is inversely proportional to square of 
diameters (oWing to equality of surfaces), the thickness of 
?bres’ layer on disk Will lesser of that in the region of 
epoxide block providing minimum pressure loss of ?bres’ 
layer to gas ?oW. The support bar is Wrapped around With 
mixture of poly-4-methylpentene-1 having different indexes 
of melt ?oW, so called melt indexes Which are as folloWs: 

75—95% mass of polymer mixture is taken having melt 
index of 100—180 g/min; 

5—25% mass of polymer mixture is taken having melt 
index of 20—50 g/10 min. 

The mixture of these polymers is used to form holloW 
?bres to be Wrapped up. 

Availability of mixture of polymers in ?bre causes opti 
mal viscosity characteristics of initial raW material and 
enables to eliminate structural defects of ?bres produced and 
provides uniform thickness of ?bres along the Whole their 
length. Permeability of ?bres produced is by 5—10% higher 
compared With knoWn accounting same selectivity of gas 
separation. 
Use of gas separating element described above and Wrap 

around of polymeric ?bre of composition indicated above 
gives the opportunity to increase considerably the gas pro 
ductivity of installation by 15—20% in particular. 

This advantage enables, besides, to increase service life 
providing speci?c consumption of HGM being more than 15 
l/min per one patient. In real practice When using gas 
separating element described above, the installation services 
four patients simultaneously that corresponds to its service 
life. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is diagram of installation to produce gas mixture 
to be used for interval hypoxic therapy With no cover of 
body. 

FIG. 2 shoWs frontal cross-section of gas separating 
element. 

THE BEST VERSION OF EMBODIMENT OF 
THE INVENTION 

The installation for production of gas mixture to be used 
for interval hypoxic therapy and shoWn in FIG. 1, consists 
of compressor 1, ?lter-dehumidi?er 2, gas separating ele 
ment 3, pipeline 4, ?oWmeter 5, humidi?er 6, patient’s 
face-mask With valve to breath 7, automatic system to 
control operating conditions 8, means to control patient 
condition With oxygen measuring element 9, spirometer 10. 

Gas separating elements 3, shoWn in FIG. 2, consists of 
bar 11, layer of holloW polymeric ?bres 12, space 13, disk 
14, epoxide block 15, sealed chamber 16, covers 17, nuts 18, 
inlet gas channel 19, outlet gas channel 20. 

Capability of invention to be realiZed is con?rmed by 
folloWing concrete Examples. 

EXAMPLE 1 

Gas separating element, shoWn in FIG. 2, is fabricated as 
folloWing: Bar 11 With disk 14 placed on it, is placed into 
fastening of Winding machine and started rotating. In par 
allel to bar, the placer, through the holes of Which running 
holloW polymeric ?bres ?xed to rotating bar, is accomplish 
ing recip-rotating motor. Fibres are reeling out from bob 
bins. In such a Way the cross-shaped placing of holloW 
?bres’ bundle 12 around bar of membrane module 11, is 
carried out, moreover, the angle betWeen the coils of ?bres’ 
bundle running there and back is keeping to be 90 degree. 
Simultaneous to Winding of layer of holloW ?bres 12, the 
epoxide block 15 are formed. For this purpose the epoxide 
compound is continuously applied to the ends of Winding 
membrane module and rolling doWn of these spots facilitates 
impregnation of inter?bres’ space and cementing of ?bres 
together. When Winding the holloW ?bres 12 bend around 
outer rim of disk 14 forming a space 13. After Winding 
required numbers of holloW ?bres 12 and full hardening of 
epoxide compound in block 15, cut of the ?bres of module 
ends is carried out, moreover, the channels of holloW ?bres 
are opened, then covers 17 are placed on the module ends 
and tightened With nuts 18. As a result tWo sealed chambers 
at inlet and outlet of module are formed. 

EXAMPLE 2 

Gas separating module is operated as folloWs: Com 
pressed air from compressor 1 is supplied to one of the 
sealed chamber 16 via inlet gas channel 19 from Which it 
reaches channels holloW ?bres 12 based on poly-4 
methylpentone-1. Running along said channels the air is 
depleted in terms of oxygen Which penetrates throughout the 
?bres’ Walls reaching inter?bres space and then environ 
ment. Nitrogenated air leaves ?bre channel at the opposite 
end of module and enters the second sealed chamber 16 and 
runs as HGM to the patient to be breathed. Control of the 
compressed air pressure at inlet of membrane gas separating 
element 3 and HGM consumption at its outlet enables to 
obtain different degree of air enrichment With nitrogen. 

EXAMPLE 3 

The installation for production of gas mixture, to be used 
for interval hypoxic therapy, is operated as folloWs: 
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4 
The initial air contained 21% vol. of oxygen and 79% vol. 

of nitrogen, in supplied into membrane, oil free compressor 
1 Where it is compressed up to 4 atm and then the air ?oW 
at rate of 60 l/min run through the ?lter-dehumidi?er 2, 
made as cartridge and ?lled With celica gel, and further via 
inlet channel 19 of gas separating element 3, inside holloW 
polymeric ?bres 12 formed of mixture of poly-4 
methylpentene-1 having the melt indexes: 150 g/10 min 
taken in quantity of 85% mass and 40 g/10 min taken in 
quantity 20% mass of ?bres mass. Fibres 12 have inner 
diameter of 26 pm and Wall thickness of 15 pm and Wall 
thickness of 15 pm. After air pass through gas separating 
element 3, the HGM produced, containing 10% vol of 
oxygen and 90% vol. of nitrogen, run through pipeline 4, 
?oWmeter 5 and humidi?er 6 to patient’s face-mask 7 
furnished With check valve to breathe. The installation is 
provided With automatic system to control breath parameters 
8, means to control patient condition With measuring ele 
ment to control oxygen concentration in mixture supplied to 
patient organism and With spirometer 10. Automatic system 
to control breath parameters 8 ensures automatic supply of 
HGM and control of individual program for patient breath. 
Means for control of patient condition 9 is furnished 

except above mentioned, With pulsoximeter that enables 
doctor to carry out detailed control of patient condition. 

EXAMPLE 4 

8Treatment by using interval hypoxic therapy is carry out 
as folloWs: 

During the ?rst day of treatment the inhalation of HGM 
contained 90% vol of nitrogen and 10% of oxygen is 
accomplished 5 times a day in the course of 3 minutes each 
time With 3 minutes-interval to breathe free air. Total time of 
breathing HGM is 15 minutes. 

During the second day the patient breathes HGM 6 times 
a day in the course of 3 minutes each time With 2 minutes 
interval to breathe free air. Total time of breathing HGM is 
18 minutes. 
During the third day the patient breathes HGM 7 times a 

day in the course of 4 minutes each time With 2 minutes 
interval to breathe free air. Total time of breathing HGM is 
28 minutes. 

During the fourth day the patient breathes HGM 8 times 
a day in the course of 4 minutes each time With 2 minutes 
interval. Total time of breathing HGM is 32 minutes. 

During the ?fth day the inhalation With HGM is carried 
out 9 time a day in the course of 4 minutes each time With 
2 minutes-interval to breathe free air. Total time of breathing 
HGM is 36 minutes. 

During sixth day the patient breathes HGM 9 times a day 
in the course of 5 minutes each time With 2 minutes-interval 
to breathe free air. Total time of breathing HGM is 45 
minutes. 

During the seventh day the inhalation With HGM is 
carried out 10 time a day in the course of 5 minutes each 
time With 2 minutes-interval to breathe free air. Total time of 
breathing HGM is 50 minutes. 

During the eighth day—11 time a day in the course of 5 
minutes each time With 2 minutes-interval to breathe free air. 
Total time of breathing HGM is 55 minutes. 

During the period from ninth day through eleventh day 
the inhalation With HGM is carried out 12 time a day in the 
course of 5 minutes each time With 2 minutes-interval to 
breathe free air. Total time of breathing HGM is 60 minutes. 

During the tWelfth day the inhalation With HGM is carried 
out 5 time a day in the course of 6 minutes each time With 
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2 minutes-interval to breathe free air. Total time of breathing 
HGM is 30 minutes. 

During the thirteenth day the inhalation of HGM is carried 
out 6 times a day in the course of 6 minutes each time With 
2 minutes-interval to breathe free air. Total time of breathing 
HGM is 36 minutes. 

During the fourteenth day the inhalation of HGM is 
carried out 6 times a day in the course of 8 minutes each time 
With 2 minutes-interval to breathe free air. Total time of 
breathing HGM is 48 minutes. 

During the ?fteenth day the inhalation of HGM is carried 
out 7 times a day in the course of 8 minutes each time With 
2 minutes-interval to breathe free air. Total time of breathing 
HGM is 56 minutes. 

During the sixteenth day the patient is breathed 5 times a 
day in the course of 10 minutes each time With 2 minutes 
interval to breathe free air. Total time of breathing HGM is 
56 minutes. 

During the seventeenth day—6 times a day in the course 
of 10 minutes each time With 2 minutes-interval to breathe 
free air. Total time of breathing HGM is 60 minutes. 

During the period from eighteenth day through tWentieth 
day the patient breathes 6 times a day in the course of 10 
minutes each time With 2 minutes-interval to breathe free air. 
Total time of breathing HGM is 60 minutes. 

After tWenty days of treatment the breathing With hypoxic 
gas mixture is carry out 3 times a Week, 3—6 times a day in 
the course of 10 minutes each time depending on patient’s 
health condition. In this case the interval for breathing free 
air Will be 2—3 minutes. These treatment cycles are carried 
out in the course of 2 Weeks. Then they should repeated in 
the course of one more Week under same condition. In 3—4 
months the full course of treatment should be repeated once 
more. 

Industrial Practicability 

Method for interval hypoxic therapy, carrying out in 
proposed installation, has been proved and can bee recom 
mended as treatment for chronic diseases of cardiovascular 
system including ishemic heart disease, postinfarctional 
cardiosclerosis, hypertension of 1—2A degree, neurocircula 
tory dystonia, bronchial asthma, allergy, hypoplactic and 
ironde?ciency anaemia, disturbance of carbohydrate, fat and 
protein metabolism, increasing productivity and immunity 
to extreme factors of environment including side effect of 
pharmacology. 

Besides, dosage hypoxia can be applied to increase non 
speci?c resistance of organism While treating malignant 
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tumour and protect patient organism from side effect of 
ioniZing radiation When using radiotherapy. 

Proposed installation for production of gas mixture to be 
used for interval hypoxic therapy has advantages as folloWs: 

increased by 15—20% gas productivity; 
higher reliability When operating and service life. 
What We claim is: 
1. An installation having a body for producing a gas 

mixture to be used for interval hypoxic therapy and Which 
comprises the folloWing elements connected in series: 

a) a compressor, 
b) a gas separating element in mating relationship With the 

compressor, 

c) a pipeline in mating relationship With the gas separating 
element, 

d) a humidi?er in mating relationship With the pipeline, 
e) an automatic system connected to the gas separating 

element to control operating conditions along With 
means to control patient condition connected to an 
oxygen measuring element, a ?oWmeter and a 
spirometer, 

f) a patient face-mask comprising a breathing valve 
connected to the oxygen measuring element, 

g) a dehumidi?er placed in mating relationship With said 
gas separating element Wherein said gas separating 
element comprising tWo truncated cones each having a 
larger circular base and a smaller circular base, said 
cones connected together by their respective larger 
bases on a single support bar having a diameter and an 
enlarged-middle cross-section With a disk having a 
diameter of 4—6 times the diameter of the support bar, 
Wherein the support bar is Wrapped around by holloW 
?bres formed of a mixture of poly-4-methylpentene-1 
having different melt indexes. 

2. Installation as set forth in claim 1, Wherein one of the 
a melt indexes is 100—180 g/10 min taken in quantity of 
75—95% mass and another of the melt indexes is 20—50 g/ 10 
min taken in quantity of 5—25% mass of ?bre mass. 

3. Installation as set forth in claim 1, Wherein the com 
pressor and spirometer are placed inside the body of instal 
lation. 

4. Installation as set forth in claim 1, Wherein the dehu 
midi?er comprises a ?lter cartridge ?lled With silica gel. 

5. Installation as set forth in claim 1 Wherein the com 
pressor and spirometer are placed outside the body of 
installation. 


